Antigen A precipitins in human sera prevented plaque formation and propagation of staphylococcal bacteriophages. Over 20% of total IgG was removed from human sera by absorption with staphylococci containing antigen A. The specific precipitating antibody in rabbit antisera forrred lines of idenity with antigen A precipitins in lower dilutions of human sera but formed lines of nonidenity with antigen A precipitins in higher dilutions of the same sera, suggesting both specific and nonspecific antigen A precipitins in human sera. The specific and nonspecific antigen A precipitins in human sera may prevent the in vivo activity of staphylococcal bacteriophages which have been demonstrated previously in animals whose sera do not contain either specific or nonspecific antigen A precipitins.
Antigen A precipitins in human sera prevented plaque formation and propagation of staphylococcal bacteriophages. Over 20% of total IgG was removed from human sera by absorption with staphylococci containing antigen A. The specific precipitating antibody in rabbit antisera forrred lines of idenity with antigen A precipitins in lower dilutions of human sera but formed lines of nonidenity with antigen A precipitins in higher dilutions of the same sera, suggesting both specific and nonspecific antigen A precipitins in human sera. The specific and nonspecific antigen A precipitins in human sera may prevent the in vivo activity of staphylococcal bacteriophages which have been demonstrated previously in animals whose sera do not contain either specific or nonspecific antigen A precipitins.
In previous studies (14) , human sera prevented propagation of several staphylococcal bacteriophages upon their host staphylococcal strains. Sera did not neutralize phages, interfere with adsorption of bacteriophages to their propagating strains, or inhibit growth of the propagation strains.
Since these studies were published, several previously unrecognized antigens of coagulasepositive staphylococci have been described. Human sera contain precipitins against many of these antigens (1, 2, 6-9, 12, 13, 15) .
In the present studies, the presence of staphylococcal precipitins in human sera was correlated with the ability of sera to prevent propagation of staphylococcal bacteriophages. Sera were absorbed to remove precipitins formed with Jensen's protein antigen A, teichoic acids, and the type-specific antigens. Only sera from which antigen A precipitins were removed permitted propagation of staphylococcal bacteriophages.
In addition, these studies not only suppoit previous reports (4) that antigen A nonspecifically precipitates large quantities of IgG from human sera but also suggest that part of the precipitates are specific antigen-antibody reactions.
MATERIALS AND METHODS
The methods used for propagation of staphylococcal bacteriophages, for plaque counts, and for studying the effect of sera on bacteriophage propagation have been published previously (14, 16 failure of an increase in plaque counts of staphylococcal bacteriophages incubated with propagating strains and human sera in liquid media ( Fig.  1) or by the failure of plaque formation when known amounts of plaque-forming particles were added to semisolid agar containing propagating strains and different concentrations of human sera (Fig. 2) .
The staphylococci used for absorption contained different staphylococcal antigens; thus it was possible to selectively remove precipitins against teichoic acids, precipitins against teichoic acids and antigen A, or precipitins against teichoic acids, antigen A, and type-specific antigens (Table 1) . After absorption with propagating strains 3b, 47, or 80, all detectable precipitins were removed and sera no longer prevented propagation of bacteriophages 3b, 47, or 80. Absorption with Cowan I staphylococci removed teichoic acid precipitins detected in Preer tubes and antigen A precipitins detected in Ouchterlony plates; sera absorbed with Cowan I staphylococci did not prevent bacteriophage multiplication (Fig. 3) . However, absorption with Wood 46 staphylococci removed teichoic acid precipitins but not antigen A precipitins; sera absorbed with Wood 46 staphylococci still prevented phage multiplication.
No antigen A precipitins were detected in sera from unimmunized rabbits, but, after immunization with several different strains of coagulasepositive staphylococci, antigen A precipitins were demonstrated in Ouchterlony plates at maximal (Fig. 4a, b) . Dilutions of rabbit antisera did not form lines of "nonidentity" with undiluted rabbit antisera (Fig. 5) .
In sera from three subjects, the concentrations (6) . He also showed this antigen was present in almost all coagulase-positive staphylococci but not in coagulase-negative strains. In subsequent studies, it was found that the concentrations of precipitins did not increase after infections with coagulasepositive staphylococci (7, 12) .
Several other somatic antigens of coagulasepositive staphylococci are also detectable by precipitin methods, including the group teichoic acids and several type-specific antigens. Antibodies against these antigens are rarely detectable with unconcentrated sera from patients without infections in Ouchterlony plates, but they may be demonstrated by quantitative precipitin methods (15) , by gel-diffusion tubes (7, 8) , or by using concentrated human sera in Ouchterlony plates (1) . During the course of staphylococcal diseases, the concentrations of antibodies increase, and specific precipitin lines are frequently detectable with unconcentrated sera in Ouchterlony plates (1, 8, 13) .
Antibodies against any of these antigens might have been responsible for the previous observations that human sera prevented propagation of several staphylococcal bacteriophages on their propagating strains. In this study, it was demonstrated by selective absorption of sera that antigen A precipitins prevented phage multiplication but teichoic acid or type-specific precipitins did not.
Since human sera which prevented propagation of staphylococcal bacteriophages did not prevent adsorption of phages and did not neutralize phages (14) , the reaction between human sera and antigen A presumably prevents penetration of phage particles by mechanisms as yet unexplained.
Forsgren and Sjoquist (4) A considerable degree of heterogeneity of IgG is suggested by the reaction with antigen A. The concentrations of antigen A precipitins after absorption with staphylococci were reduced to less than one-sixteenth that before absorption, but the concentration of IgG was reduced only 21 to 45 %. These observations are also consistent with those of Forsgren and Sjoquist that 45% of IgG was precipitated by antigen A, but 55% of IgG was not precipitated.
Staphylococcal bacteriophages transfer drug resistance in vitro and in infected mice (5, 10, 11) . Unimmunized animals used in these studies usually do not possess either specific antibodies against antigen A or nonspecific precipitins. In human sera with high titers of antigen A precipitins, lytic activity of phages is prevented as shown in these investigations. Further studies are required to document that transduction can occur in the presence of specific antibodies or nonspecific precipitins before studies in animals can be applied to man.
The prevalence of precipitins against antigen A in human sera suggests that this is one means by which staphylococcal bacteriophage multiplication, transduction, and lysis of staphylococci may be prevented. In addition, specific phage neutralizing antibodies may occur after repeated exposure to specific staphylococcal bacteriophages. 
